A novel flow cytometric assay of human whole blood neutrophil and monocyte CD11b levels: upregulation by chemokines is related to receptor expression, comparison with neutrophil shape change, and effects of a chemokine receptor (CXCR2) antagonist.
Smokers who develop chronic obstructive pulmonary disease (COPD) have amplified inflammation within their lungs, involving selective tissue accumulation of neutrophils, macrophages and CD8+ T cells. CD11b (Mac-1, alphaMbeta(2)-integrin) is both a complement receptor (CR3) and a cell adhesion molecule present on the surface of peripheral blood leukocytes, and undergoes rapid surface upregulation from preformed cytoplasmic stores on activation. Cellular activation can also trigger chemotaxis and shape change, the activation itself being caused by the binding of chemokines to cell surface receptors. We developed a method of whole blood flow cytometry to measure neutrophil and monocyte CD11b upregulation on CD16+ and CD14+ cells, employing staining with the nuclear dye LDS-751 immediately before flow cytometry. In addition we assessed neutrophil shape change by modified gated autofluorescence with forward scatter (GAFS), this being correlated with chemotactic responses. In smokers with COPD there was a lower maximal shape change for neutrophils in response to CXCL8 (IL-8) in comparison to healthy smokers (p=0.025), and a trend for lower expression of CD11b and shape change in response to CXCL1 (GRO-alpha). Neutrophils were found to predominantly express chemokine receptors CXCR1 and CXCR2 and respond to CXCL8 with CD11b upregulation, while monocytes express more CCR2 and upregulate CD11b preferentially to CCL2 (MCP-1). A CXCR2 antagonist (SB-656933) was found to inhibit neutrophil CD11b upregulation (IC50=260.7nM) and shape change (IC50=310.5nM) in COPD patients. Neutrophils and monocytes participate in inflammatory processes in a range of diseases. These whole blood assays can be employed to monitor activity in disease and perform in vitro and ex vivo assessment of chemokine receptor (CXCR) antagonists.